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1. A method for depositing a platinum group jfretal on a substrate, 
comprising: 

depositing said platinum group metal onto a substrate in a CVD 
deposition chamber at a predetermined temperature: and pressure; 

irradiating the chamber interior with .ultraviolet light; and 

annealing said substrate containing said deposited platinum metal 
group in an oxygen atmosphere at low temperature. 

2. The method according to^elaim 1, wherein said platinum group 
metal is selected from the group consisting of Ru, Rh, Ir and Pt. 

3. The method according to claim 2, wherein said platinum based 
metal is Pt. 

4. The method according to claim 1, wherein said predetermined 
temperature is from about -100°C to about 200°C. 

5. Th^^e^iod according to claim 4, wherein said predetermined 
temperature is from abouty20°C to about 150°C. 

6. The method according to claim 5, wherein said predetermined 
temperature is about 25°C. 

*7 j£. The method according to claim 1, wherein said predetermined 
pressure is from aboiit 0.1 to about 1000 Torr. 


0. Tlie method according to claim 5, wherein said predetermined 
pressure is frorryabout 1 to about 10 Torr. 
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7. The method according to claim 1/, wherein said substrate 
includes a barrier layer between said substrate and said platinum group metal. 

g. The method according to claim 7, wherein said barrier layer is 


/ 


formed of TiN, TaN, WN or TiAlN. 

t 

$. The method according to claim 8, wherein said barrier layer is 

TiN. 

yd. The method according to f claim 1, wherein said low temperature 
anneal is from about 150°C to about 40 ( 6°C. 

/ 

yl. The method according/ to claim 10, wherein said low 
temperature is from about 200°C to about 300°C. 


Vi. The method according to claim 11, wherein said low 
temperature is about 250°C. 

/ 

yi. The method according to claim 1, wherein said platinum metal 
group is deposited by forming an organic platinum metal group precursor on 
said substrate then subsequently irradiating said precursor with said ultraviolet 


LunHnetal gn 


light to form a platinunymetal group film over said substrate. 

}A. The method according to claim 1, wherein said platinum metal 
group is deposited by simultaneously introducing an organic platinum metal 
group precursor in the presence of said ultraviolet light to form a platinum metal 
group film over said substrate/ 


n 

J/f>. A method for depositing a platinum metal on a substrate, 


comprising: 


introducing a substrate into a CVD deposition chamber; 
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bubbling a gas through an organic platimum metal precursor; 

introducing said gas and said organic Platinum metal precursor to said 
CVD deposition chamber; 

allowing said organic precursor to/coat said substrate; 

irradiating said organic precursor with ultraviolet light in said CVD 
deposition chamber at a predetermined temperature and pressure for a 
predetermined time to decompose said organic precursor and form a platinum 
film Onto said substrate; and 

annealing said substrate in/an oxygen atmosphere at low temperature. 

y6. The method according to claim 15, wherein said organic 
platinum metal precursor is selected from the group consisting of 
cyclopentadienyl trimethylplatinu^n (IV) and methylcyclopentadienyl 
trimethylplatinum CH3(^5H5)/>t(CH 3 )3. 

y? . The mbthod according to claim 15, wherein said organic 
platinum metal precursor is methylcyclopentadienyl trimethylplatinum 
CH 3 (C 5 H5)Pt(CH3)3. 

\&. The method according to claim 15, wherein said predetermined 
temperature is from about -100°C to about 200°C. 

/ 

y$. The method according to claim 18, wherein said predetermined 
temperature is from zJont 20°C to about 150°C. 


^6. The method according to claim 19, wherein said predetermined 


temperature is about 25°C. 
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21. The method according to claim lfe, wherein said predetermined 
pressure is from about 0.1 to about 1000 Tort. 

*a ! 

The method according to claim 21, wherein said predetermined 

pressure is from about 1 to about 10 Torr. 

23. The method according to claim 16, wherein said predetermined 
time is from about 15 to about 6000 seconds. 


24. The method according to claim 16, wherein said substrate 


includes a barrier layer. 


The method according to claim 24, wherein said barrier layer is 


10 formed of TiN, TaN, WN or TiAlN. 


9* 

The method according to claim 25, wherein said barrier layer is 


TiN. 


pff. The metfioa^Kcording to claim 16, wherein said low 
temperature is from about 100°C to about 400°C. 


^M, The method according to claim 27, wherein said low 
temperature is from about 200°C/to about 300°C. 


2*4. The method according to claim 28, wherein said low 
temperature is about 250°C. 

£Q\ The method according to claim 16, further comprising rotating 
20 said substrate in the CVD deposition chamber to coat said substrate with said 

organic platinum metal precursLr. 


yi. The method according to claim 16, wherein said platinum metal 
is deposited at a thickness of a :>out 20 to about 2000 Angstroms. 
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5< * / 

The method according to claifn 31, wherein said platinum metal 


)</ut - 


is deposited at a thickness of about 50 to ab6ut 400 Angstroms. 

* \ 

The method according to claim 15, wherein said platinum metal 
is deposited by forming an organic platinum metal precursor on said substrate 
and subsequendy irradiating said precursor with said ultraviolet light to form a 
platinum film over said substrate. 

The method according' to claim 15, wherein said platinum metal 
is deposited by introducing said organic platinum metal precursor in the presence 
of said ultraviolet light to form a platinum metal film over said substrate. 


j55. A method for depositing a platinum metal on a substrate, 
comprising : 

introducing a substrat^ into a CVD deposition chamber; 


introducing an organic platinum metal precursor to said CVD 
deposition chamber and irradiating said organic precursor with ultraviolet light in 
said CVD deposition chambeJat a predetermined temperature and pressure for a 
predetermined time to decompose said organic precursor and form a platinum 
film onto said subsmrteiandj 



annealing said substrate in an oxygen atmosphere at low temperature 

<!» / 

y^. The method according to claim 35, wherein said platinum metal 
is deposited by forming an (organic platinum metal precursor on said substrate 
then subsequendy irradiating said precursor with said ultraviolet light to form a 
platinum metal film over sdid substrate. 


1<» 

^ . The methjod according to claim 35, wherein said platinum film is 
by introducing said organic platinum metal precursor 


simultaneously deposited 

i 
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/ 

in the presence of said ultraviolet light to forrrya platinum metal film over said 
substrate. 

1° 

3$. The method according to claim 35, wherein said organic 
platinum metal precursor is selected from Xe group consisting of 
cyclopentadienyl trimethylplatinum (IV) Jad methylcyclopentadienyl 
trimethylplatinum CH3(CsH5)Pt(CH3) j 

$4. The method according to claim 35, wherein said organic 
platinum metal precursor is methylcyclopentadienyl trimethylplatinum 
CH 3 (C 5 H5)Pt(CH3)3. 

4(f. The method according to claim 35, wherein said predetermined 
temperature is from about -100°C to about 200°C. 


0 . The method according to claim 39, wherein said predetermined 
temperature is from about 20°C to about 150°C. 


<*<{ 

42' The methdd according to claim 40, wherein said predetermined 
temperature is about ^5>£- 

43' The method according to claim 35, wherein said predetermined 
pressure is from about 0.1 to about 1000 Torr. 


44"! The method according to claim 42, wherein said predetermined 
pressure is from about 1 to about 10 Torr. 

45. The method according to claim 35, wherein said predetermined 


time is from about 15 to about 6000 seconds 


The method according to claim 35, wherein said substrate 
includes a barrier layer. 
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The method according to clairry46, wherein said barrier layer is 
formed of TiN, TaN, WN or TiAlN. 

The method according to claim 47, wherein said barrier layer is 

TiN. 

The method according to claim 35, wherein said low 
temperature is from about 150°C to about 400°C. 


The method according to claim 50, wherein said low 

/ 

temperature is from about 200°C to about 300°C. 

s> / 

The method according to claim 51, wherein said low 

temperature is about 250°C. 

52f. A method for depositing platinum onto a substrate, comprising 


the steps of: 


introdu^^^ substrate into a CVD deposition chamber; 


bubbling a non-reactive gas through an organic platinum precursor 
selected from the group consisting of cyclopentadienyl trimethylplatinum (IV) 
and methylcyclopentadienyl trimethylplatinum CH3(C5H5)Pt(CH3)3; 


introducing said non-reactive gas and said organic platinum precursor 
to said CVD deposition^ chamber; 


irradiating said organic precursor with ultraviolet light in said CVD 
deposition chamber at a temperature of from -100°C to about 150°C and 
pressure of about 1 to about 10 Torr for about 30 to about 120 seconds to 
decompose said organic precursor and form a platinum group metal onto said 
substrate; and 
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annealing said substrate in an cocygen atmosphere at a temperature of 
from 1 50°C to about 400°C. 

/ 

The method according to claim 52, wherein said organic 

platinum precursor is methylcyclopenjtadienyl trimethylplatinum 
CH 3 (C 5 H5)Pt(CH3)3. 

^4. The method according to claim 52, wherein said substrate 
includes a barrier layer. 

p%>. The method according to claim 54, wherein said barrier layer is 
formed of TiN, TaN, WN or TiAlN. 


5<* 

5#T The method according to claim 52, wherein said platinum is 
deposited by forming an organic platinum precursor on said substrate then 
subsequendy irradiating said precursor with said ultraviolet light to form a 
platinum metal film over said substrate. 


£7. The method abcording to claim 52, wherein said platinum metal 
is deposited by simultaneousl/ introducing said organic platinum metal precursor 
in the presence of sai& ultraviLlet light to form a platinum metal film over said 


substrate. 


,5-8. A capacitor comprising: 


a first electrode and a second electrode: 

l 

a dielectric provided between said electrodes; and 


wherein at least 


one of said first and second electrodes is formed of a 


continuous platinum group metal by CVD deposition and irradiation with 
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ultraviolet light at a predetermined temperature and pressure and annealed in an 
oxygen atmosphere at low temperature. 


The capacitor according tp claim 58, wherein said electrode is 
formed of a material selected from the gfoup consisting of Ru, Rh, Pd, Os, Ir, 
Au, Ag and Pt. 


The capacitor according to claim 59, wherein said electrode is 


platinum. 


6l. The capacitor according to claim 58, wherein said platinum 
electrode is the lower electrode. 

& , 

fad. A method for forming a memory capacitor comprising: 


(i) depositing a platinum group metal on a barrier layer formed over a 
substrate to form a lower electrode of said memory capacitor comprising : 


introducing said substrate into a CVD deposition chamber; 


15 


20 


introducing an organic platinum based metal precursor to said CVD 
deposition chamber andVradiat^ig said organic precursor with ultraviolet light in 
said CVD depositioq^iamber .at a predetermined temperature and pressure for a 
predetermined time to decompose said organic precursor and form a platinum 
group metal film on said barrier layer ; and 


annealing said subs 


and 


ate in an oxygen atmosphere at low temperature; 


(ii) forming a dielectric layer over said lower electrode; 


(iii) forming an upper electrode over said dielectric layer. 
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6^ The method according to claim 62, wherein said platinum metal 

/ 

group is deposited by forming an orgamc^platinum metal group precursor on 
said substrate then subsequendy irradiating said precursor with said ultraviolet 
light to form a platinum metal group mm over said substrate. 

5 p4. The method according to claim 62, wherein said platinum metal 

group is simultaneously deposited bJ introducing said organic platinum metal 
group precursor in the presence of said ultraviolet light to form a platinum metal 
group film over said substrate. 

on 

6f^. The method according to claim 62, wherein said organic 

10 platinum based metal precursor is^(elected from the group consisting of 

cyclopentadienyl trimethylplatinum (IV) and methylcyclopentadienyl 
trimethylplatinum CH3(C5H5)Pt(CH3)3. 

6(>. The method according to claim 62, wherein said organic 
platinum based metal precursci- is methylcyclopentadienyl trimethylplatinum 
15 CH 3 (C 5 H5)Pt(CH3)3. 

p>7 . Tl\e meVhod /according to claim 62, wherein said predetermined 
temperature is from ^Bout -£00°C to about 200°C. 

-7° / 

68. The method according to claim 67, wherein said predetermined 
temperature is from abouu20°C to about 150°C. 

ni , I 

20 69' The method according to claim 68, wherein said predetermined 

temperature is about 25?C. 

^ / 

^O.The method according to claim 62, wherein said predetermined 
pressure is from about/0.1 to about 1000 Torr. 
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y{. The method according to cla^m 70, wherein said predetermined 
pressure is from about 1 to about 10 Tony 

A 

7/i. The method according/to claim 62, wherein said barrier layer is 
formed of TiN, TaN, WN or/TiAlN./ 

The Aiethod according to claim 72, wherein said barrier layer is 

TiN. 

£4' The method according to claim 62, wherein said low 
temperature is from about 1 / 50°C to about 400°C. 



11 , 

^5' The methbd according to claim 74, wherein said low 
temperature is from about 200°C to about 300°C. 


The method according to claim 75, wherein said low 
temperature is about 250°C. 
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